
²I¸ ¦tDw!59 ¢h [95 

 
[ƛƎƘǘ ŜƳƛǩƴƎ ŘƛƻŘŜ ό[95ύ ǘŜŎƘƴƻƭƻƎȅ Ƙŀǎ ŜǾƻƭǾŜŘ ǘƻ ǘƘŜ 
Ƴƻǎǘ ŜŶŎƛŜƴǘ ƭƛƎƘǘ ǎƻǳǊŎŜ ŀƴŘ Ŏƻǎǘǎ Ŏŀƴ ōŜ ŎƻƳǇŜǝǝǾŜ ǿƛǘƘ 
ƛƴŎŀƴŘŜǎŎŜƴǘΣ ƘŀƭƻƎŜƴ ŀƴŘ /C[ ōǳƭōǎΦ  ¦ǇƎǊŀŘƛƴƎ ŦǊƻƳ 
ƛƴŎŀƴŘŜǎŎŜƴǘ ƻǊ ƘŀƭƻƎŜƴ ŎŀƴΥ 
 
  ·  tǊƻŘǳŎŜ ŜƴŜǊƎȅ ǎŀǾƛƴƎǎ ǳǇ ǘƻ  ƻŦ тр҈Φ 
  · IŀǾŜ ǎƛƳǇƭŜ ǇŀȅōŀŎƪ ƛƴ м ǘƻ о ȅŜŀǊǎ ŦƻǊ Ƴŀƴȅ ŀǇǇƭƛŎŀǝƻƴǎΦ 
  · wŜŘǳŎŜ ŦǊŜǉǳŜƴŎȅ ƻŦ ōǳƭō ōǳǊƴƻǳǘ ōȅ ŀ ŦŀŎǘƻǊ ƻŦ мл ŦƻǊ 
 ƛƴŎŀƴŘŜǎŎŜƴǘ ŀƴŘ ƘŀƭƻƎŜƴ ōǳƭōǎΦ 
 
¢ƘŜ ǊŀƴƎŜ ƻŦ ŜŶŎƛŜƴŎȅ ƻŦ /C[ǎ ŀƴŘ [95 ƻǾŜǊƭŀǇ ŀƴŘ ŀ 
ŘŜǘŀƛƭŜŘ ŎƻƳǇŀǊƛǎƻƴ ƛǎ ƴŜŜŘŜŘ ǘƻ ƛŘŜƴǝŦȅ ǘƘŜ ǇǊŜŦŜǊǊŜŘ ǘȅǇŜΦ 
 
¢Ƙƛǎ ŦŀŎǘ ǎƘŜŜǘ ŎƻǾŜǊǎ [95 ōǳƭōǎ ŀǾŀƛƭŀōƭŜ ƛƴ {ǘŀƴŘŀǊŘ ά!έΣ 
ƅƻƻŘΣ ǎǇƻǘΣ ƎƭƻōŜΣ ŀƴŘ ŎŀƴŘŜƭŀōǊŀ ŎƻƴŬƎǳǊŀǝƻƴǎΦ ό[ƛƴŜŀǊ 
ƭŀƳǇǎ ŀǊŜ ŎƻǾŜǊŜŘ ƛƴ ŀ ǎŜǇŀǊŀǘŜ ŦŀŎǘ ǎƘŜŜǘΦύ 

 

 
 
 

9LDI¢ {¢9t{ ¢h 9±![¦!¢9 [95 .¦[. 
htthw¢¦bL¢L9{ 

  
мΦ  DŜǘ ǘƘŜ ǊƛƎƘǘ ǉǳŀƴǝǘȅ ƻŦ ƭƛƎƘǘΦ ¢ƘŜ Ǝƻŀƭ ƛǎ ǘƻ ǇǊƻǾƛŘŜ 
ǎǳŶŎƛŜƴǘ ƛƭƭǳƳƛƴŀǝƻƴ ŦƻǊ ǇŜƻǇƭŜ ǘƻ Řƻ ǘƘŜƛǊ ŀŎǝǾƛǝŜǎ 
ŎƻƳŦƻǊǘŀōƭȅ ŀƴŘ ƛƴ ŀ ǇƭŜŀǎƛƴƎ ŜƴǾƛǊƻƴƳŜƴǘ όǎŜŜ ǎƛŘŜōŀǊύΦ  
¦ǎŜ ŀ ƭƛƎƘǘ ƳŜǘŜǊ ƻǊ ƎŜǘ ŀ ƭƛƎƘǝƴƎ ǎǳǊǾŜȅ ǘƻ ŘŜǘŜǊƳƛƴŜ ƛŦ ŀƴȅ 
ŀǊŜŀǎ ŀǊŜ ƻǾŜǊ ƻǊ ǳƴŘŜǊ ƭƛǘΦ 5ŜǘŜǊƳƛƴŜ ǘƘŜ ƭǳƳŜƴ ƻǳǘǇǳǘ ƻŦ 
ǘƘŜ ŎǳǊǊŜƴǘ ƭƛƎƘǝƴƎ ŀƴŘ ǇǊƻǇƻǊǝƻƴŀƭƭȅ ŀŘƧǳǎǘ ǘƘŜ ǘŀǊƎŜǘ 
ƭǳƳŜƴ ƭŜǾŜƭ ƻŦ ǘƘŜ ƴŜǿ ōǳƭōǎ ǘƻ ōǊƛƴƎ ǘƘŜ ƛƭƭǳƳƛƴŀǝƻƴ ƛƴ ƭƛƴŜ 
ǿƛǘƘ ǎǘŀƴŘŀǊŘǎΦ 
 
¦ƴƛŦƻǊƳƛǘȅ ƻŦ ƛƭƭǳƳƛƴŀǝƻƴ ƛǎ ŀǎ ƛƳǇƻǊǘŀƴǘ ŀǎ ŀƳƻǳƴǘ ƻŦ ƭƛƎƘǘΦ 
¢ƘŜ ŘŀǊƪŜǎǘ ŀǊŜŀǎ ǎƘƻǳƭŘ ƘŀǾŜ ŀǘ ƭŜŀǎǘ мκо ǘƘŜ ƛƭƭǳƳƛƴŀǝƻƴ ŀǎ 
ōǊƛƎƘǘŜǎǘΦ 
 
нΦ  DŜǘ ǘƘŜ ǊƛƎƘǘ ǉǳŀƴǝǘȅ ƻŦ ƭƛƎƘǘΦ 5ŜǘŜǊƳƛƴŜ ǘƘŜ ŎƻƭƻǊ 
ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ /ƻƭƻǊ wŜƴŘŜǊƛƴƎ LƴŘŜȄ ό/wLύΦ /ƻƭƻǊ 
ǘŜƳǇŜǊŀǘǳǊŜ ƛǎ ǘȅǇƛŎŀƭƭȅ ǎǇŜŎƛŬŜŘ ŀǎ оллл Y ƻǊ ƭŜǎǎ ŦƻǊ 
ƘƻǎǇƛǘŀƭƛǘȅΣ оллл ǘƻ пллл Y ŦƻǊ ƛƴŘƻƻǊ ŀƴŘ пллл Y ƻǊ ƳƻǊŜ ŦƻǊ 
ƻǳǘŘƻƻǊΦ 
 
²Ŝ ƘŀǾŜ ƎǊƻǿƴ ŀŎŎǳǎǘƻƳŜŘ ǘƻ ƛƴŎŀƴŘŜǎŎŜƴǘ ƭƛƎƘǝƴƎ ǿƘƛŎƘ 
Ƙŀǎ ōŜŜƴ ŘŜŬƴŜŘ ŀǎ ŀ ŎƻƭƻǊ ǊŜƴŘŜǊƛƴƎ ƛƴŘŜȄ ƻŦ мллΦ hǘƘŜǊ 
ƭƛƎƘǘ ǎƻǳǊŎŜǎ ŘƛũŜǊ ƛƴ ǘƘŜƛǊ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ƭƛƎƘǘ ǘƘǊƻǳƎƘ ǘƘŜ 
ǎǇŜŎǘǊǳƳ ŀƴŘ ǘƘƛǎ ŀũŜŎǘǎ ǘƘŜ ǇŜǊŎŜƛǾŜŘ ŎƻƭƻǊ ƻŦ ƻōƧŜŎǘǎΦ 
{ǇŜŎƛŦȅ ŀ /wL ƻŦ ŀǘ ƭŜŀǎǘ улΦ ¢Ƙƛǎ ƛƴŦƻǊƳŀǝƻƴ ƛǎ ŀǾŀƛƭŀōƭŜ ƻƴ 
Ƴƻǎǘ [95 ǇŀŎƪŀƎƛƴƎΦ 

 
 
9ǾŀƭǳŀǘŜ ŎƻƭƻǊ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ /wL ƻŦ 
ǎŀƳǇƭŜ ōǳƭōǎ ōŜŦƻǊŜ ŎƻƳƳƛǩƴƎ ǘƻ ŀ 
ƭŀǊƎŜ ǎŎŀƭŜ ǊŜǇƭŀŎŜƳŜƴǘΦ 

 

 

LƭƭǳƳƛƴŀǝƻƴ [ŜǾŜƭ ŦƻǊ {ǇŀŎŜ κ Cƻƻǘ ŎŀƴŘƭŜǎΣ ŦŎ 

/ƻǊǊƛŘƻǊǎΣ {ǘŀƛǊǎ р ƳƛƴΦ 

tŀǊƪƛƴƎ DŀǊŀƎŜ  мл 

[ƻōōƛŜǎ Σ wŜŎŜǇǝƻƴΣ IƻǎǇƛǘŀƭƛǘȅ 
DǳŜǎǘ wƻƻƳǎ  

мл ǘƻ ол 

hŶŎŜǎ Σ aŜŜǝƴƎ wƻƻƳǎΣ  
YƛǘŎƘŜƴΣ LƴŘǳǎǘǊƛŀƭ  

ол ǘƻ рл 

wŜǘŀƛƭΣ LƴǎǇŜŎǝƻƴΣ 5Ŝǘŀƛƭ ²ƻǊƪ рл ǘƻ млл 

ƘǧǇΥκκǿǿǿΦƛŜǎΦƻǊƎκ 

Iƻǿ ƳǳŎƘ ƭƛƎƘǘ ƛǎ ŜƴƻǳƎƘΚ 
 
LƭƭǳƳƛƴŀǝƴƎ 9ƴƎƛƴŜŜǊƛƴƎ {ƻŎƛŜǘȅ ƻŦ bƻǊǘƘ !ƳŜǊƛŎŀ 
ǎŜǘǎ ƻŶŎƛŀƭƭȅ ǊŜŎƻƎƴƛȊŜŘ ǎǘŀƴŘŀǊŘǎ ƳŜŀǎǳǊŜŘ ƛƴ Ŧƻƻǘ 
ŎŀƴŘƭŜǎ όƻǊ ƭǳȄύΦ  

http://www.ies.org/


оΦ  ¦ǎŜ 9ƴŜǊƎȅ {ǘŀǊ ƻǊ 5ŜǎƛƎƴ [ƛƎƘǘǎ /ƻƴǎƻǊǝǳƳ vǳŀƭƛŬŜŘ 
.ǳƭōǎΦ  .ƻǘƘ ǘƘŜǎŜ ǊŀǝƴƎ ǎȅǎǘŜƳǎ ŜǎǘŀōƭƛǎƘ ƳƛƴƛƳǳƳǎ ŦƻǊ 
ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǇŜǊŦƻǊƳŀƴŎŜ ǇŀǊŀƳŜǘŜǊǎ ǎƛƳǇƭƛŦȅƛƴƎ 
ǇǊƻŎǳǊŜƳŜƴǘ ǎǇŜŎƛŬŎŀǝƻƴǎΦ 
 
9b9wD¸ {¢!wϯ /ŜǊǝŬŜŘ [ƛƎƘǘ ōǳƭōǎ ς tǊƻŘǳŎǘ ŬƴŘŜǊ 
ƘǧǇΥκκǿǿǿΦŜƴŜǊƎȅǎǘŀǊΦƎƻǾκǇǊƻŘǳŎǜƛƴŘŜǊκǇǊƻŘǳŎǘκ 
 
5ŜǎƛƎƴ[ƛƎƘǘǎ /ƻƴǎƻǊǝǳƳ  
ƘǧǇΥκκǿǿǿΦŘŜǎƛƎƴƭƛƎƘǘǎΦƻǊƎκ 

пΦ wŀƴƪ ŜŶŎƛŜƴŎȅ ƛƴ ƭǳƳŜƴǎ ǇŜǊ ǿŀǧΦ CƻǊ ƛƴŎŀƴŘŜǎŎŜƴǘ 
ōǳƭōǎ ǿƛǘƘ Ŝǉǳŀƭ ǿŀǧŀƎŜΣ ǘƘŜ ƭƛƎƘǘ ƻǳǘǇǳǘ ƛƴ ƭǳƳŜƴǎ ǿŀǎ 
ǾƛǊǘǳŀƭƭȅ ǘƻ ǎŀƳŜΦ CƻǊ [95 ŀƴŘ /C[ ǇǊƻŘǳŎǘǎ ǿƛǘƘ ǎƛƳƛƭŀǊ 
ƭƛƎƘǘ ƻǳǘǇǳǘΣ ǘƘŜ ǿŀǧŀƎŜ ǾŀǊƛŜǎ ǎƛƎƴƛŬŎŀƴǘƭȅΦ ¢ƘŜǊŜŦƻǊŜ ƛǘ 
ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ŎƻƳǇŀǊŜ ǇǊƻŘǳŎǘǎ ƻƴ ǘƘŜƛǊ ŜŶŎƛŜƴŎȅ 
ƳŜŀǎǳǊŜŘ ƛƴ ƭǳƳŜƴǎ ǇŜǊ ǿŀǧΦ .ǳƭōǎ ǎƘƻǳƭŘ ōŜ ǊŜŀŘƛƭȅ 
ŀǾŀƛƭŀōƭŜ ǿƛǘƘ ŜŶŎƛŜƴŎȅ ōŜǧŜǊ ǘƘŀƴ 9ƴŜǊƎȅ {ǘŀǊ 
ƳƛƴƛƳǳƳǎ ŀǎ ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ ǘƘŜ ŀŎŎƻƳǇŀƴȅƛƴƎ ǘŀōƭŜΦ     

 

 
 
 
рΦ {ǇŜŎƛŀƭ wŜǉǳƛǊŜƳŜƴǘǎ /ƘŜŎƪƭƛǎǘ 
 
/ƘŜŎƪ ōǳƭō ŎƻƳǇŀǝōƛƭƛǘȅ ǿƛǘƘ ŜȄƛǎǝƴƎ ŬȄǘǳǊŜΦ  
[95 ōǳƭōǎ ǘȅǇƛŎŀƭƭȅ ƘŀǾŜ ŀ ƭŀǊƎŜǊ ōŀǎŜ ǘƘŀƴ ǘƘŜ 
ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƛƴŎŀƴŘŜǎŎŜƴǘ ƻǊ Ƴŀȅ ƘŀǾŜ ŀ ŘƛũŜǊŜƴǘ 
ƘŜƛƎƘǘΦ ¢ǊŀŎƪ ƭƛƎƘǝƴƎ ƛƴ ǇŀǊǝŎǳƭŀǊ ǎƘƻǳƭŘ ōŜ ŎƘŜŎƪŜŘ ǘƻ 
ǇƘȅǎƛŎŀƭ ƛƴǘŜǊŦŜǊŜƴŎŜΦ 
 
/ƘŜŎƪ ŀƴƎǳƭŀǊ ŘƛǎǘǊƛōǳǝƻƴ ƻŦ ƭƛƎƘǘΦ [95 ōǳƭōǎ ŀǊŜ ƎƻƻŘ ŦƻǊ 
ŘƛǊŜŎǝƻƴŀƭ ǳǎŜǎ ǎǳŎƘ ŀǎ ƅƻƻŘ ŀƴŘ ǎǇƻǘ ōǳƭōǎΦ CƻǊ 
ǎǘŀƴŘŀǊŘΣ ƎƭƻōŜ ŀƴŘ ŎŀƴŘŜƭŀōǊŀ ōǳƭō ǊŜǇƭŀŎŜƳŜƴǘǎΣ ǘŜǎǘ 
ǘƘŜ [95 ōǳƭō ƛƴ ǘƘŜ ŬȄǘǳǊŜΦ 
 
/ƘŜŎƪ ŎƻƳǇŀǝōƛƭƛǘȅ ǿƛǘƘ ŜȄƛǎǝƴƎ ŘƛƳƳŜǊǎ ŀƴŘ 
ǘǊŀƴǎŦƻǊƳŜǊǎΦ 9ȄƛǎǝƴƎ ŘƛƳƳŜǊǎ ǿŜǊŜ ŘŜǎƛƎƴŜŘ ŦƻǊ ǘƘŜ 
ƘƛƎƘ ǿŀǧŀƎŜ ƻŦ ƛƴŎŀƴŘŜǎŎŜƴǘ ōǳƭōǎ ŀƴŘ Ƴŀȅ ƴƻǘ ōŜ ŀōƭŜ 
ǘƻ ŘƛƳ [95 ōǳƭōǎ ƻǾŜǊ ǘƘŜ Ŧǳƭƭ ǊŀƴƎŜΦ [95 ŎƻƳǇŀǝōƭŜ 
ŘƛƳƳŜǊǎ ŀǊŜ ƴƻǿ ǊŜŀŘƛƭȅ ŀǾŀƛƭŀōƭŜΦ CƻǊ ƭƻǿ ǾƻƭǘŀƎŜ 
ƭƛƎƘǝƴƎ ǎǳŎƘ ŀǎ awмс ōǳƭōǎΣ ǘƘŜǊŜ ƛǎ ŀ ǇƻǘŜƴǝŀƭ 
ƛƴŎƻƳǇŀǝōƛƭƛǘȅ ƻŦ ǘƘŜ ŜȄǘŜǊƴŀƭ ǘǊŀƴǎŦƻǊƳŜǊ ŎƛǊŎǳƛǘ ŀƴŘ ǘƘŜ 
ƛƴǘŜǊƴŀƭ ŜƭŜŎǘǊƻƴƛŎǎ ƻŦ ǘƘŜ [95 ōǳƭōΦ 
 
/ƘŜŎƪ ŦƻǊ ŀŘŜǉǳŀǘŜ ŎƻƻƭƛƴƎΦ IŜŀǘ ōǳƛƭŘǳǇ ǎƘƻǊǘŜƴǎ [95 
ƭƛŦŜΣ ǎƻ ƳŀƪŜ ǎǳǊŜ ǘƘŀǘ ǘƘŜ ŎƻƻƭƛƴƎ Ŭƴǎ ƻƴ ǘƘŜ ōǳƭō ƘŀǾŜ 
ŀŎŎŜǎǎ ǘƻ ŦǊŜŜ ŀƛǊ ƅƻǿΦ 
 
[ƛƎƘǘ ƻǳǘǇǳǘ ƻŦ ǘƘŜ ŘƻǿƴƭƛƎƘǘ ƛǎ ǿƘŀǘ ŎƻǳƴǘǎΦ 5ƻǿƴƭƛƎƘǘǎ 
ǘƘŀǘ ǳǎŜ ǿƘƛǘŜ ƻǊ ǊŜƅŜŎǝǾŜ ǎǳǊŦŀŎŜǎ ǘƻ ŘƛǊŜŎǘ ǘƘŜ ƭƛƎƘǘ 
ƴŜŜŘ ŀ ǊŜǇƭŀŎŜƳŜƴǘ ōǳƭō ǘƘŀǘ ǊŀŘƛŀǘŜǎ ŦǊƻƳ ǘƘŜ ǎŀƳŜ 
ƭƻŎŀǝƻƴ ƛƴ ǘƘŜ ŬȄǘǳǊŜ ŀƴŘ ǿƛǘƘ ǘƘŜ ǎŀƳŜ ǎǇŀǝŀƭ 
ŘƛǎǘǊƛōǳǝƻƴΦ !ƴ LƴǘŜƎǊŀǘŜŘ [95κƭǳƳƛƴŀƛǊŜ όƻǊ ƳƻŘƛŬŎŀǝƻƴ 
ƪƛǘύ ƛǎ ƭƛƪŜƭȅ ǘƻ ǇŜǊŦƻǊƳ ōŜǧŜǊ ǘƘŀƴ ōǳƭō ǊŜǇƭŀŎŜƳŜƴǘΦ CƻǊ 
ŘƻǿƴƭƛƎƘǘǎ ƛǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ŜǾŀƭǳŀǘŜ ŀƭƭ ǘƘŜ ƻǇǝƻƴǎΦ 
 
сΦ  5ŜǘŜǊƳƛƴŜ ŀƴƴǳŀƭ ŜƴŜǊƎȅ ŎƻǎǘǎΦ {ǘŀǊǘ ǿƛǘƘ ŀƴ ŜǎǝƳŀǘŜ 
ƻŦ ǘƘŜ ƘƻǳǊǎ ŀ ōǳƭō ƛǎ ƻǇŜǊŀǘŜŘ ǇŜǊ ȅŜŀǊ ŀƴŘ ǘƘŜ ŜƭŜŎǘǊƛŎ 
ǊŀǘŜΦ 
 
ώ!ƴƴǳŀƭ ƻǇŜǊŀǝƴƎ Ŏƻǎǘ ϐ Ґ ώ²ŀǧŀƎŜϐ Ȅ ώIƻǳǊǎ ǇŜǊ ȅŜŀǊϐ Ȅ 

ώ/ƻǎǘ ǇŜǊ ƪ²Ƙϐ Ȅ ώΦллм ƪ² ǇŜǊ ²ŀǧϐ 

 {ǇŜŎƛŦȅ 

9ŶŎƛŜƴŎȅ 

9ƴŜǊƎȅ {ǘŀǊ 9ŶŎƛŜƴŎȅ 

aƛƴƛƳǳƳ  

.ǳƭō ¢ȅǇŜ /ǳǊǊŜƴǘ 
[ǳƳŜƴǎκ² 

tǊƻǇƻǎŜŘ 
[ǳƳŜƴǎκ² 

[ǳƳŜƴǎκ² 

DŜƴŜǊŀƭ  
tǳǊǇƻǎŜ рл ǘƻ рр ср Ҕ тр 

/ŀƴŘŜƭŀōǊŀ 

   Ҕ т ² 

   ғ т ² 

 

пл 

 

ср 

рр 

 

Ҕ ср 

Ҕ сл 

CƭƻƻŘ ϧ {Ǉƻǘ 
пл ср Ҕ ср 

awмс пл ǘƻ пр ср Ҕ сл 

¢ƻ ƳŀȄƛƳƛȊŜ ǘƘŜ ōŜƴŜŬǘǎ ƻŦ ŀƴ ǳǇƎǊŀŘŜΣ ƛǘ ƛǎ ƛƳǇŜǊŀǝǾŜ ǘƻ 
ƻōǘŀƛƴ ǘƘŜ ƘƛƎƘŜǎǘ ƭǳƳŜƴǎ ǇŜǊ ²ŀǧ ƛƴ ǊŜƭŀǝƻƴ ǘƻ ŎƻǎǘΦ  
{ǳƎƎŜǎǝƻƴǎ ŦƻǊ ǎǇŜŎƛŦȅƛƴƎ ǘƘŜ ŜŶŎƛŜƴŎȅ ŀǊŜ ƭƛǎǘŜŘ ƛƴ ǘƘŜ 
ǘŀōƭŜΦ  {ŜŜƪ ƎǳƛŘŀƴŎŜ ŦǊƻƳ ȅƻǳǊ ƭƛƎƘǝƴƎ ǎǳǇǇƭƛŜǊΦ 

Lumen Range Average Best

700 to 1600 69 94

600 to 1300 57 89

400 to 600 55 77

400-700 58 77

Light Output Efficiency Varies Significantly

Output, Lumens per 

Watt

Best Increase 

Over Avg.
Application

Directional

MR16

Decorative

LED Type

General Purpose 36%

56%

40%

33%

wŜŎƻƳƳŜƴŘŜŘ 9ŶŎƛŜƴŎȅ ǘƻ {ǇŜŎƛŦȅ 

http://www.energystar.gov/productfinder/product/


Enter values in white cells
Calculate values in gray cells  using formulas on left

Before After Saving Before After Saving

Type Halogen LED

Watts per fixture 72 15 57

Operating hours per year 3000 3000

Incremental usage rate per kWh, Note 1 $0.116 $0.116

Demand rate per kW, Note 1

Kilowatt hours per year, kWh

[Watts] x [Operating hours]  x [.001 kW/W] =
216 45 171

Electric usage cost per year

[kWh per year] x [Incremental usage rate] =
$25.06 $5.22 $19.84

Electric demand cost per year

[Watts] x [.001 kW/W] x [demand rate] x [12 months] =
$0.00 $0.00 $0.00

Life, hours 1,000       25,000     

Replacements per year

[Life] / [Hours on per year] =
3.00 0.12

Material cost per replacement, Note 2 $1.49 $18.47

Material cost per year

[Material cost] x [Replacements per year] =
$4.47 $2.22

Labor cost per replacement, Note 3 $2.00 $2.00

Labor cost per year

[Labor cost] x [Replacements per year] =
$6.00 $0.24

Maintenance cost per year

[Material cost per year] + [Labor cost per year] =
$10.47 $2.46 $8.01

Annual Savings

[Usage savings] + [Demand savings] + [Maintenance 

Savings] =

$27.85

Material cost of lamp(s), kit or fixture $18.47
Rebate $10.00
Labor cost for installation $2.00

Investment cost per fixture

[Cost] - [Rebate] + [Labor] =
10.47$     

Simple Payback, years

[Investment cost] / [Annual saving] =
0.4

Note 1.  Refer to an electric bil l or uti l ity web site for rate schedules.  

The incremental usage rate is the rate that would be applied to the last kWh consumed. For meters on a Time of Use rate, 

estimate the fraction of on peak and off peak for the lighting involved. Then combine the on peak and off peak rates weighted 

by these fractions. 

The demand rate would apply only if the lighting was turned on during the short period when peak demand occurs. Use zero 

if l ighting upgrade will not change demand charge. 

EXAMPLE.  Duke Energy Small General Service rate for first 3000 kWh per month is $0.116238 per kWh (decreases to 

$0.071353 for higher usage) and no demand charge for less then 30 kW per month.

Investment Cost per Fixture

Project Parameters

Note 2. Replacement costs may not be well known. EXAMPLE assumes new.
Note 3. Labor cost will vary significantly between projects. EXAMPLE amounts are for i l lustration only. 

WORKSHEET FOR COST COMPARISON AND PAYBACK OF LED LIGHTING UPGRADES
Excel version available at Waste Reduction Partners: wastereductionpartners.org. 

EXAMPLE COMPARISON

Payback Period

Annual Energy Cost per Fixture

Annual Maintenance Cost per Fixture

Annual Saving per Fixture

!ǎ ŀƴ ŜȄŀƳǇƭŜΣ ŎƻƴǎƛŘŜǊ ŀ ǊŜǘŀƛƭ ǎƛǘŜ ƻǇŜƴ мн ƘƻǳǊǎ ǇŜǊ 
Řŀȅ ŀƴŘ ǇŀȅƛƴƎ ϷлΦммс ǇŜǊ ƪ²Ƙ ƻƴ 5ǳƪŜ 9ƴŜǊƎȅ {Ƴŀƭƭ 
DŜƴŜǊŀƭ {ŜǊǾƛŎŜ {ŎƘŜŘǳƭŜΦ ¢ƘŜ ŀƴƴǳŀƭ ŜƭŜŎǘǊƛŎ Ŏƻǎǘǎ ǇŜǊ 
ōǳƭō ŀǊŜ ƭƛǎǘŜŘ ōŜƭƻǿΦ 

тΦ  5ŜǘŜǊƳƛƴŜ ǇŀȅōŀŎƪΦ CƻǊ ōǳƭōǎ ƻǇŜǊŀǝƴƎ ƳƻǊŜ ǘƘŀƴ пл 
ƘƻǳǊǎ ǇŜǊ ǿŜŜƪΣ ǘƘŜ ŀƴƴǳŀƭ ŜƴŜǊƎȅ Ŏƻǎǘ ǎŀǾƛƴƎ Ƴŀȅ ōŜ 
ǎǳŶŎƛŜƴǘ ǘƻ ƧǳǎǝŦȅ ǳǇƎǊŀŘƛƴƎ ǘǳƴƎǎǘŜƴ ƻǊ ƘŀƭƻƎŜƴ ōǳƭōǎ ǘƻ 

[95Φ  Lƴ ƻǘƘŜǊ ǎƛǘǳŀǝƻƴǎ Σ ǘƘŜ ƘƛƎƘŜǊ Ŏƻǎǘ ƻŦ [95 ōǳƭōǎ Ƴŀȅ 
ŀǇǇŜŀǊ ǘƻ ōŜ ŀ ōŀǊǊƛŜǊ ǘƻ ŀƴ ǳǇƎǊŀŘŜΦ  CƻǊ ǘƘŜǎŜ ŎŀǎŜǎΣ ŀ 
ƳƻǊŜ ŘŜǘŀƛƭŜŘ Ŏƻǎǘ ŀƴŀƭȅǎƛǎ ƛǎ ǊŜǉǳƛǊŜŘ ŀƴŘ ǎƘƻǳƭŘ ƛƴŎƭǳŘŜ 
ƛƴƛǝŀƭ Ŏƻǎǘ ŀƴŘ ǊŜōŀǘŜǎΣ ƭŀōƻǊΣ ŀƴŘ ǊŜǇƭŀŎŜƳŜƴǘ Ŏƻǎǘ ŀƴŘ 
ƭŀōƻǊΦ 
 
¢ƘŜ ǿƻǊƪǎƘŜŜǘ ōŜƭƻǿ ŀƭƭƻǿǎ ǘƘŜ ŎǳǊǊŜƴǘ ōǳƭō ǘƻ ōŜ 
ŎƻƳǇŀǊŜŘ ǘƻ ǳǇƎǊŀŘŜ ōȅ ǇǊƻǊŀǝƴƎ ǘƘŜ Ŏƻǎǘ ƻŦ ƻǇŜǊŀǝƻƴ 
ƻƴ ŀƴ ŀƴƴǳŀƭ ōŀǎƛǎΦ  ¢Ƙƛǎ ƳŜǘƘƻŘ ŀƭƭƻǿǎ ŀ ŘƛǊŜŎǘ 
ŎƻƳǇŀǊƛǎƻƴ ƻŦ ŀ ƭƻǿ-ŎƻǎǘκǎƘƻǊǘ-ƭƛŦŜ ōǳƭō ǿƛǘƘ ŀ ƘƛƎƘŜǊ-
ŎƻǎǘκƭƻƴƎ-ƭƛŦŜ ōǳƭōΦ 
 
.ŀǎƛŎ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ǘƘŜ ōŜŦƻǊŜ ŀƴŘ ŀƊŜǊ ŎŀǎŜǎ ƛǎ 
ŜƴǘŜǊŜŘ ƛƴ ǘƘŜ ǿƘƛǘŜ ŎŜƭƭǎΦ ¢ƘŜ ǾŀƭǳŜǎ ŦƻǊ ǘƘŜ ƎǊŀȅ ŎŜƭƭǎ Ŏŀƴ 
ǘƘŜƴ ōŜ ŎŀƭŎǳƭŀǘŜŘ ǿƛǘƘ ǘƘŜ ŦƻǊƳǳƭŀǎ ƛƴ ǘƘŜ ŎƻƭǳƳƴ ƻƴ ǘƘŜ 
ƭŜƊΦ ¢ƘŜ Ŏƻǎǘǎ ǇŜǊ ŬȄǘǳǊŜ ŀǊŜ Ŝŀǎƛƭȅ ǎŎŀƭŜŘ ōȅ ǘƘŜ ƴǳƳōŜǊ 
ƻŦ ŬȄǘǳǊŜǎ ǘƻ ǘƘŜ ŜǎǝƳŀǘŜŘ ǇǊƻƧŜŎǘ ŎƻǎǘǎΦ 

Tungsten Halogen CFL LED

75 W 53 W 17.3 W 15.7 W

$38.20 $26.99 $8.79 $7.99 

Incandescent

Example of Operating Cost for 12 Hours per Day

Energy Star Average

5ƻǿƴƭƻŀŘ ǘƘƛǎ ǿƻǊƪǎƘŜŜǘ ƘŜǊŜΥ ƘǧǇΥκκ
ǿǿǿΦǿŀǎǘŜǊŜŘǳŎǝƻƴǇŀǊǘƴŜǊǎΦƻǊƎκ
ǇƘƻŎŀŘƻǿƴƭƻŀŘκ9ƴŜǊƎȅκ
ƭŜŘψǿƻǊƪǎƘŜŜǘψǇǊƻΦȄƭǎȄ 

http://www.wastereductionpartners.org/phocadownload/Energy/led_worksheet_pro.xlsx
http://www.wastereductionpartners.org/phocadownload/Energy/led_worksheet_pro.xlsx
http://www.wastereductionpartners.org/phocadownload/Energy/led_worksheet_pro.xlsx


уΦ  CƛƴŀƴŎƛƴƎ hǇǝƻƴǎ 
 
5{Lw9 ƛǎ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ŘŀǘŀōŀǎŜ ƻŦ ƛƴŦƻǊƳŀǝƻƴ ƻƴ ŦŜŘŜǊŀƭΣ ǎǘŀǘŜΣ ƭƻŎŀƭΣ ŀƴŘ ǳǝƭƛǘȅ ƛƴŎŜƴǝǾŜǎ ŀƴŘ ǇƻƭƛŎƛŜǎ ǘƘŀǘ ǎǳǇǇƻǊǘ ǊŜπ
ƴŜǿŀōƭŜ ŜƴŜǊƎȅ ŀƴŘ ŜƴŜǊƎȅ ŜŶŎƛŜƴŎȅΦ  ƘǧǇΥκκǿǿǿΦŘǎƛǊŜǳǎŀΦƻǊƎκ 

5ǳƪŜ 9ƴŜǊƎȅ  {ƳŀǊǘ{ŀǾŜǊϯ tǊŜǎŎǊƛǇǝǾŜ ƛƴŎŜƴǝǾŜǎ ƛƴŎƭǳŘŜ Ϸмл ǇŜǊ 9ƴŜǊƎȅ {ǘŀǊ [95 ŀƴŘ ƭŀǊƎŜǊ ǊŜōŀǘŜǎ ŦƻǊ [95 ŬȄǘǳǊŜǎΦ  ƘǧǇΥκκ
ǿǿǿΦŘǳƪŜ-ŜƴŜǊƎȅΦŎƻƳκǇŘŦǎκ{{-/ƻƳǇǊŜƘŜƴǎƛǾŜ-tǊŜǎŎǊƛǇǝǾŜ-b/ΦǇŘŦ 

5ǳƪŜ 9ƴŜǊƎȅ tǊƻƎǊŜǎǎ LƴŎŜƴǝǾŜ tǊƻƎǊŀƳ ƘǧǇǎΥκκǿǿǿΦǇǊƻƎǊŜǎǎ-ŜƴŜǊƎȅΦŎƻƳκŀǎǎŜǘǎκǿǿǿκŘƻŎǎκōǳǎƛƴŜǎǎκ
tǊƻƎǊŜǎǎψ[ƛƎƘǝƴƎψ!ǇǇƭƛŎŀǝƻƴψмноммо-CLb![ΦǇŘŦ 

[ƛƳŜ 9ƴŜǊƎȅ ƛǎ 5ǳƪŜ 9ƴŜǊƎȅΩǎ ŀǳǘƘƻǊƛȊŜŘ ŎƻƴǘǊŀŎǘƻǊ ŦƻǊ ǘƘŜ {Ƴŀƭƭ .ǳǎƛƴŜǎǎ 9ƴŜǊƎȅ {ŀǾŜǊ tǊƻƎǊŀƳΦ 5ǳƪŜ 9ƴŜǊƎȅ ǿƛƭƭ Ǉŀȅ ǳǇ ǘƻ 
ул ǇŜǊŎŜƴǘ ƻŦ ǎŜƭŜŎǘ ŜƴŜǊƎȅ-ŜŶŎƛŜƴŎȅ ƛƳǇǊƻǾŜƳŜƴǘǎΦ ¢ƘŜ ǇǊƻƎǊŀƳ Ǉŀȅǎ ǘƘŜ ǊŜōŀǘŜ ǳǇŦǊƻƴǘΣ ǎƻ ǊŜŘǳŎƛƴƎ ƛƴǾŜǎǘƳŜƴǘ Ŏƻǎǘ ǿƛǘƘπ
ƻǳǘ ǿŀƛǝƴƎ ŦƻǊ ŀ ǊŜōŀǘŜΦ ¢ƘŜ ǳǇƎǊŀŘŜ ƛǎ ŎƻƳǇƭŜǘŜŘ ōȅ ŀ ƭƻŎŀƭ ŎƻƴǘǊŀŎǘƻǊ ǿƘƻ ǘŀƪŜǎ ŎŀǊŜ ƻŦ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ƳŀǘŜǊƛŀƭ ŀƴŘ ƭŀōƻǊΦ 
ƘǧǇǎΥκκǿǿǿΦǇǊƻƎǊŜǎǎ-ŜƴŜǊƎȅΦŎƻƳκŎŀǊƻƭƛƴŀǎκōǳǎƛƴŜǎǎκǎŀǾŜ-ŜƴŜǊƎȅ-ƳƻƴŜȅκǎōŜǎκƛƴŘŜȄΦǇŀƎŜΚ 

 

!ŘŘƛǝƻƴŀƭ wŜǎƻǳǊŎŜǎΦ 
 
aƻǊŜ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǝƻƴ ŀōƻǳǘ ǎǇŜŎƛŬŎ ǘȅǇŜǎ ƻŦ ōǳƭōǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 
 
[95 DŜƴŜǊŀƭ {ŜǊǾƛŎŜ [ŀƳǇǎ ƘǧǇΥκκŀǇǇǎмΦŜŜǊŜΦŜƴŜǊƎȅΦƎƻǾκōǳƛƭŘƛƴƎǎκǇǳōƭƛŎŀǝƻƴǎκǇŘŦǎκǎǎƭκƭŜŘψƎŜƴŜǊŀƭ-ǎŜǊǾƛŎŜ-ƭŀƳǇǎΦǇŘŦ 

[95 5ƛǊŜŎǝƻƴŀƭ [ŀƳǇǎ  ƘǧǇΥκκŀǇǇǎмΦŜŜǊŜΦŜƴŜǊƎȅΦƎƻǾκōǳƛƭŘƛƴƎǎκǇǳōƭƛŎŀǝƻƴǎκǇŘŦǎκǎǎƭκƭŜŘψŘƛǊŜŎǝƻƴŀƭψƭŀƳǇǎΦǇŘŦ 

[95 awмс [ŀƳǇǎ 
ƘǧǇΥκκŀǇǇǎмΦŜŜǊŜΦŜƴŜǊƎȅΦƎƻǾκōǳƛƭŘƛƴƎǎκǇǳōƭƛŎŀǝƻƴǎκǇŘŦǎκǎǎƭκƭŜŘψƳǊмс-ƭŀƳǇǎΦǇŘŦ 

wŜŎŜǎǎŜŘ [95 5ƻǿƴƭƛƎƘǘǎ  ƘǧǇΥκκŀǇǇǎмΦŜŜǊŜΦŜƴŜǊƎȅΦƎƻǾκōǳƛƭŘƛƴƎǎκǇǳōƭƛŎŀǝƻƴǎκǇŘŦǎκǎǎƭκǊŜŎŜǎǎŜŘψŘƻǿƴƭƛƎƘǘΦǇŘŦ 

5h9 !ŘƻǇǝƻƴ ƻŦ [ƛƎƘǘ-9ƳƛǩƴƎ 5ƛƻŘŜǎ ƛƴ /ƻƳƳƻƴ [ƛƎƘǝƴƎ !ǇǇƭƛŎŀǝƻƴǎ  ƘǧǇΥκκŀǇǇǎмΦŜŜǊŜΦŜƴŜǊƎȅΦƎƻǾκōǳƛƭŘƛƴƎǎκ

ǇǳōƭƛŎŀǝƻƴǎκǇŘŦǎκǎǎƭκƭŜŘ-ŀŘƻǇǝƻƴ-ǊŜǇƻǊǘψнлмоΦǇŘŦ 

!ōƻǳǘ ¢Ƙƛǎ CŀŎǘ {ƘŜŜǘ 

¢Ƙƛǎ ŦŀŎǘ ǎƘŜŜǘ ƛǎ ǇǊƻŘǳŎŜŘ ōȅ ²ŀǎǘŜ wŜŘǳŎǝƻƴ tŀǊǘƴŜǊǎΣ ŀ ǇǊƻƎǊŀƳ ƻŦ ǘƘŜ [ŀƴŘ ƻŦ {ƪȅ wŜƎƛƻƴŀƭ /ƻǳƴŎƛƭ ŀƴŘ ǘƘŜ bΦ/Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 
9ƴǾƛǊƻƴƳŜƴǘ ŀƴŘ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΣ 5ƛǾƛǎƛƻƴ ƻŦ 9ƴǾƛǊƻƴƳŜƴǘŀƭ !ǎǎƛǎǘŀƴŎŜ ŀƴŘ /ǳǎǘƻƳŜǊ {ŜǊǾƛŎŜΣ ¦ǝƭƛǘȅ {ŀǾƛƴƎǎ LƴƛǝŀǝǾŜΦ ¢ƘŜ ǿƻǊƪ 
ƻŦ ²wt ƛǎ ǎǇƻƴǎƻǊŜŘΣ ƛƴ ǇŀǊǘΣ ōȅ ǘƘŜ {ǘŀǘŜ 9ƴŜǊƎȅ tǊƻƎǊŀƳ ŀƴŘ ǘƘŜ ¦Φ{Φ 5ŜǇŀǊǘƳŜƴǘ ƻŦ 9ƴŜǊƎȅΦ IƻǿŜǾŜǊΣ ŀƴȅ ƻǇƛƴƛƻƴΣ ŬƴŘƛƴƎǎΣ 
ŎƻƴŎƭǳǎƛƻƴǎΣ ƻǊ ǊŜŎƻƳƳŜƴŘŀǝƻƴǎ ŜȄǇǊŜǎǎŜŘ ƘŜǊŜƛƴ ŀǊŜ ǘƘƻǎŜ ƻŦ ǘƘŜ ŀǳǘƘƻǊόǎύ ŀƴŘ Řƻ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ ǊŜƅŜŎǘ ǘƘŜ ǾƛŜǿǎ ƻŦ ŜƛǘƘŜǊ ǘƘŜ 
bΦ/Φ 59bw ƻǊ ǘƘŜ ¦Φ{Φ 5h9Φ  !ƴ ƻƴƭƛƴŜ ǾŜǊǎƛƻƴ ƻŦ ǘƘƛǎ ŦŀŎǘ ǎƘŜŜǘ ƛǎ ŀǾŀƛƭŀōƭŜ ŀǘΥ ǿŀǎǘŜǊŜŘǳŎǝƻƴǇŀǊǘƴŜǊǎΦƻǊƎΦ WŀƴǳŀǊȅ нлмр 


